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Amendments to the Claims 

Please amend Claims 1, 5, 9, 17, 19, and 22 as follows, without prejudice or disclaimer to 
continued examination on the merits: 

1. (Currently Amended) A method of testing a bit error rate for each of a plurality (N) of 
optical communication channels, N being greater than 2, in a wavelength division 
multiplexed optical communication system having N optical transmitters communicating 
to N optical receivers via N communication channels, the N optical receivers being co- 
located with each other and with the N optical transmitters for testing, the method 
comprising: 

cascading said N optical communication channels such that an electrical output of 
an optical receiver i for an optical communication channel i is connected to an input of an 
optical transmitter i + 1 for an optical communication channel i + 1, for all values of i from 
one to N-l, so as to form a continuous cascade of a co-located plurality of optical 
transmitter/receiver pairs; 

supplying a bit error rate test signal from a bit error rate tester to an input for a first 
optical transmitter for a first optical communication channel; 

supplying the bit error rate test signal from an output of optical receiver N to the bit 
error rate tester; 

detecting errors in the bit error rate test signal received by the bit error rate tester 
and calculating therefrom a measured system bit error rate to simultaneously test the N 
optical communication channels for a time period, wherein the time period is a shorter time 
period relative to a time required to determine an actual bit error rate for the N optical 
communication channels ; 

comparing th e measur e d -s yst e m bit e rror rat e with a pr e d e termin e d system bit error 
rat e thr e shold; 

monitoring a signal quality for the bit error rate test signal at each of the N optical 
transmitters and N optical receivers in the wavelength division multiplexed optical 
communication system when the measured system bit error rate is gr eate r — than - th e 
pr e d e termin e d system bit error rate threshold to thereby determine - which of-me - N - optieal 
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communication channels has an- as s oeiat e d bit e rror rat e valu e that is gr e at e r/less than a 
spe cifi e d bit error rat e value , wherein the monitoring a signal quality is associat e d with 
performed by a performance monitor in each of the optical transmitters and each of the 
optical receivers in tho — continuous cascad e of a co located plurality of optical 
transmitter/receiver pairs , wherein each performance monitor comprises an optical-to- 
electrical converter, a signal conditioning unit, an analog-to-digital converter, a 
microprocessor, a clock and data recovery unit, a decision circuit, and an error monitoring 
unit, and wherein each performance monitor actively monitors bit errors by calculating Bit 
Interleave Parity for each frame and comparing it to a calculated Bit Interleave Parity for a 
next frame and Q by adjusting a decision level threshold provided by the microprocessor; 
and 

identifying, with a diagnostics analyzer that analyzes a plurality of transmitter 
diagnostic output signals from each optical transmitter and a plurality of receiver 
diagnostic output signals from each optical receiver, which of the N optical communication 
channels has detected errors over the time period an associated bit error rate valu e- that - i s 
greater than a specificd - bit -e gr - or - rat e valu e, and thus is a faulty communication channel that 
needs correction, wherein each diagnostic output signal of the plurality of transmitter 
diagnostic output signals and the plurality of receiver diagnostic output signals is generated 
by its own respective performance monitor, 

wherein the faulty commumoatien -^ hann e l - i 5- id e nti - fi e d -- i ; es p0nsiv e to simultan e ous 
t es t - ing - of - th e- opti e al transmitt e rs and th e optical rec e iv e rs; 

w ^e r -e in - tli e- bit -e EFGr - rat e t e st s ignal is provid e d from a singl e bit e rror rat e t e st 
s ourc e and wher e in the bit error rate test signal is operable to 3imul ta n o ou5l y-- t es t - th e- N 
optigai - eornfflunie a tion - e - h a n ne ls from th e singl e bit e rror rat e t e st source in conjunction 
with e ach performance monitor in each of the optical transmi - tt e r -g- end -e aeh - of - th e- Qptdeal 
r e c e iv e rs and the diagnostics analyzer; 

wherein each of the plurality of transmitter diagnostic output signals indicates a 
number of bit errors which were produced from the first optical transmitter up to and 
including a corresponding optical transmitter of the each of the plurality of transmitter 
diagnostic output signals; 
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wherein each of the plurality of receiver diagnostic output signals indicates a 
number of bit errors which were produced from the first optical receiver transmitter up to 
and including a corresponding optical receiver of the each of the plurality of receiver 
diagnostic output signals; and 

wherein the plurality of transmitter diagnostic output signals and the plurality of 
receiver diagnostic output signals enable the single bit error rate test source diagnostics 
analyzer to isolate e xcessive the bit errors in the cascaded said N optical communication 
channels while simultaneously testing the N optical communication channels from the 
single bit error rate test source, 

2. (Original) The method of claim 1, wherein said predetermined system bit error rate is 
equal to the specified bit error rate for each of N optical communication channels. 

3. (Previously Presented) The method of claim 1, wherein said monitoring said signal 
quality includes a bit parity check. 

4. (Previously Presented) The method of claim 3, wherein said monitoring includes 
monitoring a bit interleave parity for said bit parity check on each electrical signal in the N 
optical transmitter/receiver pairs. 

5. (Currently Amended) A method for performing a bit error rate test for a plurality of 
optical communication channels of a wavelength division optical communication system 
having transmitters and receivers, the transmitters being co-located with each other and 
with the receivers for testing, comprising: 

supplying a bit error rate test signal from a bit error rate tester to an input for a First 
optical transmitter for a first optical communication channel of said plurality of optical 
communication channels arranged in a continuous cascade of a co-located plurality of 
transmitter/receiver pairs; 

receiving the bit error test signal at Hie bit error rate tester from a final optical 
receiver; 
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detecting one or more bit errors a m e asured bit e rror rat e and Q to simultaneously 
test the said plurality of optical communication channels for a time period, wherein the 
time period is a shorter time period relative to a time required to determine an actual bit 
error rate for said plurality of optical communication channels, wherein the detecting is 
asso ciated with performed by a performance monitor in each of the optical transmitters and 
each of the optical receivers in the continuous cascade of a co-located plurality of optical 
transmitter/receiver pairs, wherein each performance monitor comprises an optical-to- 
electrical converter, a signal conditioning unit, an analog-to-digital converter, a 
microprocessor, a clock and data recovery unit, a decision circuit, and an error monitoring 
unit, and wherein each performance monitor actively monitors bit errors by calculating Bit 
Interleave Parity for each frame and comparing it to a calculated Bit Interleave Parity for a 
next frame to detect if there are one or more bits errors in a particular communication 
channel and Q by adjusting a decision level threshold provided by the microprocessor; and 

identifying, with a diagnostics analyzer that analyzes a plurality of transmitter 
diagnostic output signals from each optical transmitter and a plurality of receiver 
diagnostic output signals from each optical receiver, at least one faulty communication 
channel from said plurality of optical communication channels in the wavelength division 
optical communication system by performing a bit parity check for each 
transmitter/receiver pair because the one or more bit errors are detected t h e-^ a e a s u fe d - bit 

e iror - rat e— i s- gr e at e r - tfoan - a - pr e d e t e Hran o d system bit error- rate threshold , wherein each 

diagnostic output signal of the plurality of transmitter diagnostic output signals and the 
plurality of receiver diagnostic output signals is generated by its own respective 
performance monitor, 

wherein the faulty communication chann e l is id e ntifi e d r e sponsiv e to simultan e ous 
t e sting of th e optical transmitt e rs ' and - th e- opt - ieal - r -c o c iv c rs; 

wh e r e- ifl - th e- bit error rate tost signal is provided from a singl e bit error rat e t e st 

source and wherein the bit error rate t e st signal is op e rabl e to simultan e ously t e st th e 

plurality of optical communication chann e ls from th e sing le bi t -e rror - rat e- t es t- s ourcc in 
eonj ' HHet - ion - with ■ each- p e rformance monitor in each of the opt - ieal - transmitt e rs and each of 
the optical receivers and the diagnostics analyz e r; 
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wherein each, of the plurality of transmitter diagnostic output signals indicates a 
number of bit errors which were produced from the first optical transmitter up to and 
including a corresponding optical transmitter of the each of the plurality of transmitter 
diagnostic output signals; 

wherein each of the plurality of receiver diagnostic output signals indicates a 
number of bit errors which were produced from the first optical receiver transmitter up to 
and including a corresponding optical receiver of the each of the plurality of receiver 
diagnostic output signals; and 

wherein the plurality of transmitter diagnostic output signals and the plurality of 
receiver diagnostic output signals enable the single bit error rate test source diagnostics 
analyzer to isolate excessive the one or more bit errors in the plurality of optical 
communication channels while simultaneously testing the plurality of optical 
communication channels from the single bit error rate test source. 

6. (Previously Presented) The method of claim 5, further comprising monitoring a signal 
quality for the at least one faulty communication channel using an internal performance 
monitor. 

7. (Previously Presented) The method of claim 6, wherein said internal performance 
monitor checks a signal transmitted through the at least one faulty communication channel. 

8. (Previously Presented) The method of claim 5, further comprising passing said bit error 
rate test signal through said plurality of optical communication channels. 

9. (Currently Amended) A system for testing optical communication channels for 
wavelength division multiplexed optical communication u s ing transmitt e rs and r e c e iv e r s , 
tile-tran s mitt e rs b e ing ' co - located with each other and the receivers for t e sting , comprising: 

a first set of optical transmitters and optical receivers at a first site: 
a second set of optical transmitters and optical receivers at a second site: 
optical fibers between the first site and the second site, wherein the first set of 
optical transmitters are connected to the second set of optical receivers over the optical 
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fibers, and wherein the second set of optical transmitters are connected to the first set of 
optical receivers over the optical fibers; 

wherein each of the first set and the second set is configured in a cascaded 
configuration to define a single continuous communication path from an input of a first 
optical transmitter to an output of a last optical receiver through all the optical transmitters 
and all the optical receivers in the first set at the first site and in the second set at the 
second site and through the optical fibers: 

a bit error rate tester to generate a bit error rate test signal, wherein the bit error rate 
test signal is transmitted over the single continuous communication path a plurality of 
optical — communication — channels — m — a — wavelength — division — mu l tipl e x e d — opt - ieal - 
eommuflication s yst e m - a rf ang e d in a continuous cascad e of a co locat e d plurality of optical 
ton s m i tt e r / ree e iv e r - pair -s; 

said tester detennining a moasur e d - bit -e rror - rat er^v h e r ein said t e st e r d e t e rmin e s 
wh e ther said m e asur e d - bit - error rate is greater than a predetermin e d bit error rate thr e shold 
f e ^aid - plufalit ^ Qf^ptieal ^ Bmmunication channels ; 

a performance monitor in each of the optical transmitters and each of the optical 
receivers in the continuous cascade of a co-located plurality of optical fransmitter / r e e e iv & r - 
pass, wherein each performance monitor comprises an optical-to-electrical converter 
converting an input optical signal into an electrical signal, a signal conditioning unit 
conditioning the electrical signal, an analog-to -digital converter, a microprocessor 
calculating and saving Bit Interleave Parity for each frame, a clock and data recovery unit 
performing clock and data recovery, a decision circuit receiving Bit Interleave Parity for 
each frame from the clock and data recovery unit and a saved Bit Interleave Parity for each 
previous frame from the microprocessor, and an error monitoring unit incrementing a 
counter responsive to a difference from the decision circuit between the saved Bit 
Interleave Parity and the received Bit Interleave Parity, and wherein each performance 
monitor actively monitors bit errors by calculating Bit Interleave Parity for each frame and 
comparing it to a calculated Bit Interleave Parity for a next frame to detect if there are one 
or more bits errors in a particular communication channel and Q by adjusting a decision 
level threshold provided by the microprocessor; and 
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a diagnostic analyzer to analyze diagnostic output signals from the decision circuit 
of each performance monitor said tran s mitt e rs and said r e c e iv e rs and to identify at least 
one faulty communication channel in the single continuous communication path from said 
Qptieal - tean s mitt e r& e e & iv e ^ said measured bit error 

Fat e- k - groatcr-than-said predetermined bit error rate threshold, wherein each diagnostic 
output signals is generated by its own respective performanc e monitor , and 

wh e r ein -t h e' faulty communication channel is identified responsive to simultaneous 
t e sting of the optical transmitt e rs and th e optical r e c e iv e rs; 

wh e r e in said t e st e r compris e s a singl e bit - e rror rat e t e st s oure e- op e rabl e— to 

simultan e ously test the plurality of optical communication channels in conjunction with 
e ach p e rformanc e monitor in e ach of th e optical transmitt e rs and e ach of th e - optical 
r e c e iv e rs and th e diagnostics analyzer; 

wherein each of the diagnostic output signals from the decision circuit said 
transmitt e rs indicates a number of bit errors which were produced from a first optical 
transmitter up to and including a corresponding optical transmitte r/receiver associated with 
the decision circuit of the each of the diagnostic output signals from said transmitters : 

wh e r e in each of th e diagnostic signals from said r e ceivers indicates a number of bit 
e rrors ' winch w e r e pro du ced from a first optical r e c e iv e rs up to and including a 
corresponding optical receivers of the each of the diagnostic output signals from said 
r e c e iv e rs; and 

wherein the diagnostic output signals enable the s iHgl e- bit -e rr - er - r - at e- t -es ^&ur -ee 
diagnostics analyzer to isolate excessive bit errors in a particular communication channel 
of the single continuous communication path plurality of optical communication chann e l s 
while simultaneously testing the single continuous communication path for a time period 
plurality of optical communication chann e ls from th e singl e bit e rror rat e t e st sourc e^ 
wherein the time period is a shorter time period relative to a time required to determine an 
actual bit error rate for the single continuous communication path . 



10. (Previously Presented) The system of claim 9, further comprising an internal 
performance monitor coupled to said diagnostic analyzer. 
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11. (Previously Presented) The system of claim 10, wherein said internal performance 
monitor comprises an error monitoring unit. 

12. (Previously Presented) The method of claim 1, wherein said monitoring monitors a 
received signal quality for the bit error rate test signal supplied by the bit error rate tester, 
as the bit error rate test signal is propagating from the input for the first optical transmitter 
to the output of the optical receiver N. 

13. (Previously Presented) The method of claim 1, further comprising: 

indicating that a bit error rate for each of the N optical communication channels is 
less man a specified bit error rate value when the measured system bit error rate is less than 
or equal to the predetermined system bit error rate threshold. 

14. (Previously Presented) The method of claim 1, wherein the monitoring of the bit error 
rate test signal is performed at an input of each of the N optical transmitters and N optical 
receivers. 

15. (Previously Presented) The method of claim 5, wherein the plurality of optical 
communication channels include three or more optical communication channels that are 
cascaded. 

16. (Previously Presented) The method of claim 5, wherein the identifying at least one 
faulty communication channel monitors the signal quality of the bit error rate signal, as the 
bit error rate test signal is propagating from the input for the first optical transmitter 
through the continuous cascade of transmitter/receiver pairs. 

17. (Currently Amended) The system of claim 9, wherein the single continuous 
communication path comprises piuralil^Gif - optde^ includes three 
or more optical communication channels that are cascaded. 
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18. (Previously Presented) The system of claim 9, wherein the diagnostic analyzer is 
configured to analyze the diagnostic output signals from said transmitters and receivers in 
response to monitoring a signal quality of the bit error rate signal input to each of said 
transmitters and said receivers. 

19. (Currently Amended) The system of claim 18, wherein each of said transmitters and 
said receivers is configured to monitor the signal quality of the bit error rate signal 
supplied by the bit error rate tester, as the bit error rate test signal is propagating on the 
single continuous communication path from ■ th e input of the first optical communication 
chann e l to the final optical receiver . 

20. (Previously Presented) The method of claim 1, wherein the optical transmitters and 
optical receivers for the N optical communication channels are co-located. 

21. (Previously Presented) The method of claim 5, wherein the plurality of optical 
communication channels are arranged in the continuous cascade by connecting electrical 
outputs of optical receivers to inputs of optical transmitters in the plurality of 
transmitter/receiver pairs. 

22. (Currently Amended) The system of claim 9, wherein the cascade configuration 
comprises plurality 7 of optical communication channels are arranged in the continuous 
ea s ead e— b y connecting e l e ctrical outputs of optical receivers to inputs of optical 
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